Supporting Methods. EGFP TND library construction. Insertion of the engineered transposon MuDel into the egfp gene encoding enhanced green fluorescent protein (EGFP) residing within the pNOM-XP3 plasmid was performed using an in vitro transposition and selection procedure described previously (Baldwin et al., 2009 ) to generate the library egfpΔ 2504 . MlyI restriction digestion was performed on egfpΔ 2504 DNA (3 µg) to remove MuDel from the pooled plasmid library and analysed by 1.0% (w/v) agarose gel electrophoresis. The linear library DNA was purified from the agarose gel using a QIAquick® gel purification kit (QIAGEN). The purified linear library DNA (50 ng) was recircularised by intramolecular ligation with Quick T4 DNA ligase and the reaction cleaned up with a MinElute reaction cleanup kit (QIAGEN). The ligation reaction mixture (1 µl) was used to transform electrocompetent E. coli BL21-Gold (DE3) cells. The transformed cells were grown on LB agar plates supplemented with 100 µg/ml ampicillin and 150 µM IPTG and incubated at 37°C overnight then stored at 4°C. Colonies presenting a green colour phenotype upon illumination on a UV transilluminator and colonies with no colour phenotype were selected for a colony PCR screen with primers pEXP-F and DDJ013. The PCR products produced (2 µl) were analysed by agarose gel electrophoresis and the rest (23 µl) purified using a QIAquick PCR purification kit (QIAGEN) for DNA sequence analysis, to identify the nature of the triplet nucleotide deletions.
remove any remaining ammonium sulphate. A precipitate formed during dialysis and was removed by centrifugation at 10,000 rpm in a Beckman JA-20 rotor for 20 min. The supernatant was applied to a Resource Q (GE Healthcare) anion exchange column (5 ml bed volume, flow rate 2 ml/min) equilibrated with Buffer A. Target proteins were eluted using a gradient from 0 mM to 500 mM NaCl in Buffer A over 5 column volumes with elution monitored at 280 nm and 488 nm. Pooled fractions were buffer exchanged into fresh Buffer A supplemented with 150 mM NaCl (Buffer B) with Amicon® Ultra centrifugal concentrators. Buffer exchanged protein samples were applied to a SP Superdex™ 200 gel filtration column (GE Healthcare) with elution monitored at 280 nm and 488 nm. The purified protein sample was finally stored in Buffer B. Protein concentration was determined with the DC Protein assay kit (Bio-Rad) using bovine serum albumin (BSA) as a protein standard. The assay was performed as to the manufactures guidelines for use in a microplate assay.
Size exclusion chromatography
Gel filtration standards (Biorad) were applied to a Superdex™ 75 column (20 ml bed volume, 0.5 ml/min flow rate). As per the manufacturers guidelines with protein elution monitored at 280 nm. A standard curve was generated from the plot LogMw against K av ,
, V e is the elution volume, V t is the total volume and V o is the void volume. Protein samples were prepared in Buffer B to final concentrations of 25, 50 or 100 uM and applied to a Superdex™ 75 column with protein elution monitored by absorbance at 488 nm. Elution volumes were determined for each sample and K av values calculated. Using the standard curve estimated molecular weights could be determined for each protein sample.
Fit to 2 state unfolding.
Equilibrium unfolding was fit to a 2-state model in the GraphPad Prism software (equation 1) to estimate approach to equilibrium (see Supporting Methods).
Where F is the fraction of folded protein, Y N and Y D are intensities of native and denatured states, respectively. To take into account sloping baselines for the fluorescence data, Y N and Y D are described as a function of α N , β N , α D and β D, respectively. Where α N and α D are the fluorescence intensities of the native and denatured states, respectively, and β N and β D are the slopes of the native and denatured baselines. m N-D is a constant that describes the dependence of ΔG on denaturant concentration, [D] , between the native and denatured states. [D] 50% is the estimated midpoint of the unfolding transition and represents the concentration of denaturant at which 50% of the protein is folded and 50% is unfolded. Figure 3 in the main manuscript.
A B
1" 2" 3" 11" 10" 7" 8" 9" 4" 5" 6" H1" H3" H4" N" C" 
Supporting Figure S3 , related to Figure 4 and Table 1 . Guanidinium chloride induced equilibrium unfolding and equilibrium kinetics. Fluorescence emission at 520 nm after excitation at 480 nm was monitored for (A) EGFP and (B) EGFP G4Δ , over 250 hrs (as indicated in the figures) and data were fit to a two state model (GraphPad Prism). C, Apparent [GdmCl] 50% values (the [GdmCl] at which 50% of the samples are in the native and 50% in the denatured states) were plot against time and fit to single exponential decay curves to assure close approach to equilibrium. 1, helices (H) , strands (S). a Numbers refer to gene sequence numbering for egfp (GFPmut1) b ∆ after a residue number signifies that residue has been deleted, protein numbering as per wtGFP c Secondary structure elements as defined by Fig 1, helices (H) , strands (S).
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